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VASIL'YEVA, Natal'ya Petrovna; GASHKOVETS, Irzhi Stefan; PROKHOROV,
~ N.L., red.; BUL'DYAYEV, N.A,, tekhn, red,

(Logic elements in industrial automatic control aystems JLo-
gicheskie elemeniy v promyshlennol avtomatike . Mosls:vaS Gosener-

goizdat, 1962, 159 p. (Biblioteka po avtomatike, no,68
(MIRA 16:1)

(Switching theory) (Automatic control)
(Electronic computerg--Circuits)
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Automatic Regulation (Cont.) S0V/6012 .
The articles are oi'ganiied in seven sections, 4in_olud1ng automatic
control systems, automatic process control, computing and decision- = .
devices, automation components and’ devices, statistioal
methods in automation, theory of relay circuits and finite auto- o
matioc ‘ayatems, and automated electric drives. No personalities L
- are mentioned. References are given at the end of each artilcle.
TABLE OF CONTENTS: . | by
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Andreyohikoy, B. I. The effect of dry friotion and slippage s
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Automatic Regulation (Cont,) S0v/6012
PART IV. AUTOMATION COMPONENTS AND DEVICES

Boyarchenkov, M, A, Analysis of operation of a magnetic
amplifier with back electromotive force

Gogolevskily, V. B. Transient processes in a-c and d-c
electrumagnetic mechanisms

Gogolevskly, V. B. Vibration of contacts
Yefremova, T. K, Time-dependent pneumatic relay circuits

Matorina, V. C. Design calculation of a magnetic amplifier
operating with a nonlinear load
ke

@horov, N. L. Storage circuits with magnetic logic
components
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PROKHOROV, N.M.; PECHKOVSKIY, V.V.

Investigating ceramic molds for precision casting. Lit, proizv,
5:26-28 My '64. (MIRA 18:3)
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PROEHOROY, H. . pA LT3L

USSR Welding - Strength War 1947
Joints, velded

"Bqual Durebility of Welded Butt-joints,” N N Prok-
horov, N V Shiganov, and A V Mordvintseva, 4pp

"Avtogennoyo Delo" No 3
Discussion with tadles, microphotos and dilagrams.

The conclusion, among others, is reached that the low .
durability of thie type of welding, as shown by statis-

tics, is due to the imperfect form of the joints, and
the presence in them of undercuts and poor penstrati

hT31

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120016-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120016-0

 FROKHGROV, N, N,

U3Sit/St.ructures - delding Yar 1947

nStressas in Jelded Structures," G. A. Nikolaiev and N. N. Prokhorov, 12 pp
"Tzvestiya Akademii Nauk USSR, Otd Tekh," No 3

Highly technical treatment of welding strains and stresses.

Graphs

P4 1732
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CIOLHOROY, H, M. PA LT39

USSR/Welding
Steel

"The Weldability of Mark 3M Steel," N N Prokhorov
and I I Malmrsov, 2 pp

"Avtogennoye Delo" No 4

Experimental data, grerhs and diagrams. It is con-
cluded that the weldability of 3 M steel 1s metis-
factory.
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208 M«hnl;:ld 'I'mnm:lhdcr for Determination of l:;(ogn--
tion in ies During ‘lbngerlwn Changes. (In Rus-
sian.) N. N. Prokhorgy. N. V. Shiganov, and A. V.
Mordvintseva. Pavodskain Laborutoriya (Factory
Laboratory), v. 13, Sept. 1947, p. 1148-1149,

Above apparatus is described and diagrammed
and typical results obtained with it are presented.
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tacal Elaatlc and Plaatie Detormation  During the

Welding of Rods onto Nheets, (In Huastan.) g{ N.

Prokhgruy, N. V. Shigunov, and A. V. Mordvinateva.

Aclogennuve Delu (Welding), Feb. 1948, p. 1210,
Hesults of investigations, which are charted, show
that deformation often takes pluce on cooling, re
sulting in cracks. The rate and amount of this
Jeformation increases with increasing plute width.
Proposes coolimg the zone adjreent to the wehl by
menha of weter.
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The Prublem of the Mechanical Properties of Metals
During the Welding Procesa. i Hussian.) N. Prok:
horoy. e ¥ Al. Lyubnho, Aviege witne Delo (Weld-
ing) Nav. (08, P 16-18,
The ductilities of stecls of both pearhtr and aus
tenite  type . investigated at temperatures
upprmu-hinu there of welding |l!|t)0-1lu0'(3.) and
alxo betwern 25 and 20" C. The dependence o
duetility on Jdifferent fuctors i~ tndieated.
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MASTRYUKOVA, A.S., kand. tekhn. nauk; jROXﬁHDROV, N,N,, doktor tekhn, nauk

Calculating crystallization isotherms during the Buit
welding of plates, Svar. proizv. no,8:5-7 Ag '63.

(MIRA 17:1)
1. Moskovskoye vyssheye tekhnicheskoye uchilishche imeni
Baumana,
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PROKHOROV, N. N, and N. V. SHIGANOV

e

no, 6, p. 33-37)

1953.
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Producticn of welded multilayer high-pressure vessels.
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Proizvedotvo svarnykh mnogo-sloinykh sosudov vysokogo davleniia, (Vestn. Mash,, 1948,

80: Manufacturing and Mechanical Engineering in the Soviet Union, Library of Congress,
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_PROKHOROV, M. ¥. and S. A. KURKIN

Ustanovka dlia nizkotemperaturncgo snietiia ostatochnykh nepriazhenii v svarnom shve,
(Vestn, Mash., 1948, no. 9, p. 31-33)

Installation for low-temperature removing of residual stresses in a welded seam.

DLC: N, V4

S0: Manufacturing and Mechanical Engineering in the Soviet Union, Library of Congress,
1953.
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SN SROKHOROV ¥, M.

THE CONTROL OF THE DISTCRTIDN. OF THIN SHEETS DURING ARG BUIT
WELDING., N, M. Prokhor. {Avtogennoe Delo, 1948, No. 10,

ppe 17-20), (In fussian), An account is given of experiments
in vhich the deformations due to welding of low-carbon steel
plates 700 x 400 mm. with thicknesses of 2, 3, and /4 mn,

were measured. Measurements were made both of local deformation
during the welding in areas of the metsl at tenperatures up

to 900%C., and of residual deformations, It is concluded

that deformation in a sheet bead-welded slong one €dge 1s

dus to temperature stresses and this can be reduced by a more
uniform temperature distributions: the application of unifornm
pressure to the region paralled to the seam, and at a distance
of two to five times that sheet thiclness, 1s an effective

vay of reducing deformation,

Imediate source clipping

s
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cA

Streagth of metals In welding. N. N. Prukhorov and
p. M. Lyubalin. Artogennar Delo 1048, No. 11, 1618, — _
On cooling from u temp. range corresponding to welding
conditions, stecls of the pearlitic class show a fall of plas-
ticity between 1000-1400" und N0, This confirms
the hypothensis of "hot™ and “eold”” crachs acvursing m
welding. An austenitic sted! showed max. plasticity on
complete cooling, in keeping with the absence of cold
cracks. In pearlitic stecls, plasticity, over the whole
runge of the covling, is lower the higher the temp. of

\pu'viuus heating.  High-temp. brittleness, and hot<rack -
furination, ate both due to intererystu. dissuption.  There
13 & cumplete parallelism between cracking in welding and

plasticity on coolinug. That this relation was herctofore
overlooked is due to the fact that changes of plasticity

were heretofore investiguted only on cooling

rom too
low an laitial temn, N. Thon
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PROKHO:OV, N. N.

ja prochn i . hash.
\;;;EApovysneniia prochnosti truboprovouov. (Vestn ’

1549, no. &, F- 33-3¢)

ods of increasing the endurance of pipe lines.

- DLC: TN4.VA

jneering in the coviet Union, Library of Congress,

s0: Manufacturing and Mechanical Eng
1953
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"USSR/Metals - Welding Oct 50

"Investigation of the Mechanical Properties of
Steels Under the Temperature Conditions of a Simu-
lated Welding Process," N. K. Prokhorov, Cand Tech

Sed, S. A. Kurkin, Engr

"Avtogen Delo” No 10, pp 6-10

PA 167783

One of a series of works on improvement of welded
structures, conducted in welding lab of Moscow
Higher Tech School under supervision of Prof G. A.
Eikolayev. Problem: %o establish parameters which
csuse tendency of metals to hot cracks in welding
process. Proves formation of hot cracks tekes

e A _ wmss

- wow-arearvesgon

USSR/Metals - Welding (Contd) " 0ct 50

place at temperatures in reglon of solidus line
and concludes that metallurgical modification
of properties of steel may produce types of
steel resistant to formation of hot cracks in

welding.

167183

ov, N. N,

+
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PROKHORGY, M. M.

"Technological Strength of Welded—on Metal in the Process of Welding." Sub 23 Apr
51, Moscow Order of the Labor Red Banner Higher Technical School imeni Bauman,

Dissertations presented for science and e ngineering degrees in Moscow during 1951.

S0: Sum. No. 480, 9 May 55.
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BOOK - Call No.: T5227.P75 LLGCOCOLT
Authors PROKHOROV, N.N., Doctor of Technical Sciences
¥ull Title: HEAT CRACKS IN WELDING
Transliterated Title: Goryachie treshchiny pri svarke
Publishing Data :
“Originating Agency: None,. ’
Publishing House: State Publishing House of Scientific~Technical Literature
on Machine Building. (Mashgiz)., Moacow.
Date: 1952. , No. ppe: 220 No. copies: 6,000,
Editorial Staff
Editor: Shterling, S,Z., Asst. Prof. Technical Editor: Golovin, S.Ya.,
Editor-in-Chief: None. Engineer. '~
' Appraiser: Okerblom, N.0,, Prof.,
Doctor of Technical

Sciences
Others: Cratitude is expressed to: ;
Nikolaev, G.A., Prof. Shiganov, N.V., Eng.
Mordvintseva, A.V., Eng. Grigorovich, G.A., Eng.
Kurkin, S.A., Eng. Kazennov, Yu,I., Eng.
Bagryanskiy, K.V., Eng. Alekseeva, L.V., Eng,

Text Data

Coverage: The work, which is based on latest research findings, is primarily
concerned with causes of heat cracks in metal during the process

of welding. REquipment and l})ethods for determining the durability

2
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CPROKHOROV, N

Card 2/2
Call No.: TS227.P75
Full Title: HEAT CRACKS IN WELDING
Toxt Data o
Coverage: (continued)
of welded seams are described. 169 Diagrams end charts.
29 Tables.
Purpose: The work is written for research persomnel of scientific insti-
tutes; and, for engineers working with welding problems.
Facilities: Moscow Higher Technical School (im. Bauman) welding laboratory.
No. of Russian References: Of 105 references, 90 are Russian.
Available: ILibrary of Congress,
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elding, Avtom.

Causes of the appearance of hot cracks during welZings 00,

svar, 7 no.6(39):52-58 B-D '5h.
1. Moskovskoye vyssheye tekhnicheskoye uchilishche im,Baumans.
(Welding)
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7 /The intércrysialiine metal atrerigth d g the welding of
s, . metals. N, 3 . - favest. Akad. Nauk S.;;'ﬁn.‘R.,' :
S AL 1~ “Otde). Tekk, Nauk 1955, No. 11; 34-49.~The relation hev.
R A ~-tween the deformation rate and the plastieit wag studled
. o S - wnder_conditions of predominantly diffusiana deformation. «
- T T S AR -~ The results- fustify amplifying - with addal, data the pre
- - o RO ;- viously published scheme Avtogennoz Delo, No. 8, (1947)) "
- which’characterizes. the intereryst. meétal strength during*
--welding.. The tests Were run on shect Al specimens of
- " standanl shape it a specially constructed app., in which the ™
- specimen wis made o rest on henvy Cu plate of high sp.. - -

-heat ta malmain a uniferm temp. thruughout the speciinen -
- ;- und to prevest any deformation caused by its-own wt. " A-
" no, of photographs show fractures at 800-00°, obtained at
o variable aunnedling time; “diagrans of "changes - in” tensile
streagth and dongation per unit'length with the temp. ut.
LHEAGT e eprodiuged - S e CWeNL Spernberg
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AID P - 5062
USSR/Engineering-Welding

card 1/1 Pub. 107-a - 2/11

Author :
Title :
Periodical
Abstract

Institution :
Submitted !

Prokhorov, N. N.
mmﬁmmmmnmt

Strength of metals in welding crystalllzation
Svar. proizv., 6, 5-11, Je 1956

.  The existing theorles on the subject are outlined, and

the author's own hypothesls on formation of cracks in the
intervals of rising temperature and ensuing brittleness
of welded metal, is graphically presented and explained,
The existing methods of test for the strength of metals’
in the process of crystallization during the welding arve
also outlined and briefly discussed. Nine drawingss 15
Russian references (1941-55) and 4 Non-Russian references

(1938-54).
Moscow Higher Technical School (MVTU) im. Bauman

No date
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AID P - 5400
Subject : USSR/Engineering

Card 1/1 Pub. 107a - 2/12

Author :  Prokhorov, N. N., Dr. of Tech. Sci., Prof.
. e

Title :  Production of higher-quality electrode wire by method
of forced zonal liquation.

Periodical : Svar. proizv., 10, 6-9, 0 1956

Abstract : The author describes his method of forced zonal
liquation in the steel ingots from which a high-
cuality electrode with a minimum content of carbon,
sulfur and phosphorus is drawn. Three photos (18
pictures), 8 charts and graphs; 1 Russian reference

(1952).

Institution : Moscow Higher Technical School im. Bauman (MVTU im.Bauman) .

Submitted : No date
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SUBJECT: USSR/Welding.
AUTHORS: Prokherev, N.N., Dector of Technical Sciences, and Alayev,V M.,
—Engincer.
TITLE: On the Celd Brittleness of Weld Joints in Low-Carben Stesl.
(o kh%ldnolomk01ti svarnykh seyedineniy iz nizkeugleredistoy
stall :

PERIODICAL: "Svardchnoye Preizvodstve”, 1957, # 6, pp 1-4.(USSR)

ABSTRACT: The authors give a brief review of the data available en the
subject, references to sources in literature, and remark that
the question of the effect of residual welding stresses on

the critical peint ef celd brittleness is yet open. Further-
more, the article describes in detail the authors' own experi-
ments on large specimens inder: conditiens, immediately after
welding and after heat treatment. Steel "M{T.3" was used as
experimental material. Welding wae performed in accordance
with regulations of the Welding Institute of USSR Academy of
Sciences for preparation of specimens for cold brittleness
tests. The -shape of specimens is shown by drawings. The
residual stresses were measured by an electric tenscmeter and by

Cardj1/3
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TITLE: . On the Cold Brittlemess of Weld Joints in Low-Carbon Steel.
(o kh%adnolomkosti svarnykh soyedineniy 1z nizkouglerodistoy
stali

X-ray analysis, Stress relieving (in one group of specimens)
was done by the usual tempering during 2 hours at about 650°C
with subsequent cooling im the oven, Impact bending tests at
varieus temperatures were conducted en a special ram impact de-
vice (shown by drawing).

Conclusions were reached that:

1, The residual etresses in lew-carbon steel do not materially

affect the critical brittleness temperature of a steel "MCT. 3"
specimen under given load.

2. The heat-treated specimens had a considerably higher impact
resistance than the merely welded samples but it was difficult
to evaluate this difference fully without further bread in-
vestigatiens,

n accordance with the data obtained by subject and by some
additional experiments, the Welding Faculty of the "MRTY"
recommended in 1955 to reduce to a certain degree the technolo-
gical cycle of producing a series of welded heavy-duty construc-
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On the Celd Brittleness of Weld Joints in Low-Carbon Steel.
(o kh%ndnolomkoati avarnykh soyedineniy iz nizkouglerodistoy
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tions of thick-section low-cartea steel by reducing the tempera-
ture and the duration of stress-relief tempering after welding.

The article contains 3 tables, 3 diagrams, 4 drawings, and
16 references (11 ef which are Russian).

45S0CIATION: "MBTY " t{meni Baumana (MVTU imeni Bauman)
PRESENTED BY:
SUBMITTED:

AVAILABLE: At the Library of Cengress.
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50V-135-56-2-1/18
Prokhorov, ¥.H., Doctor of Technical Sciences, Professor;
Bochay, M.F., mngineer

Mechanical Properties of Aluminum Alloys in the Temperature
Interval of Crystallization in Velding Processes (¥ekhani-
cheskiye svoystva alyuminiyevykh splavov v intervale tem-
peratur kristsllizatsii pri svarke)

Svarochnoye proizvedstvo, 1958, Kr 2, pp 1 - 6 (USSR)

The purpose of the described experimental investigation was
to find mechanical properties of A1-Cu and Al-Si alloys in
the temperature interval of initial erystallization, i.e.
when hot crack formation occurs. Information includes de-
tailed description of the testing machine (Fig.1l). Exist-
ing literature [§8f01157 on this subject is discussed and
results of the experiments are presented with the following
conclusions: 1) alloys with a low ( Cu 0.5% Si-0.4) or a
high (Cu-3 to 7%; Si 1.5 to 5%) content are relatively fast
in restoring strength in the temperature intervalj 2) alloys
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S0V-135-58-2-1/18
Kechanical Properties of Aluminum Alloys in the Temperature Interval of
Crystallization in Welding Frocesses

with a content of Cu 1 to 2% and Si 0.6 to 1% are relatively
slow in restoring strength in proportion to the dropping
temperatures; 3) eutectic alloys possess the highest strength
reserve. S.V. Lashko-Avakyan prepared the investigated spe-
cimens. There are 7 graphs, 1 diagram, 8 photos and 5 So-~
viet references.

ASSOCIATION: IVTU imeni Baumana (NVTU imeni Bauman)

Card 2/2 1. Aluminum alloys--Mechanica) proper!ies 2. Aluminum
alloys--Temperature factors
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50V-135-58-9-6/20
AUTHORS: Prokhorov, H.N., Doctor of Technical Sciences, Professcr and
Makarov, Z.L., Engineer

TITLE: Methods of Evaluating Steel Resistance to Cold Crack Form- 5
ation in Welding (Metodika otsenki soprotivlyayemosti ete-
ley obrazovaniyu kholodnykh treshchin pri svarke)

PERIODICAL: Svarochnoye proizvodstvo, 1958, Nr 9, pp. 15-18 (USSR)

ABSTRACT: * Information is presented on methods of investigating the
sensitivity of welded joints in different grades of steel
(chemical composition given in a table) to cold crack for-
mation, The proposed methods were developed by the au-
thors together with K.I. Zaytsev and Aspirant Syuy-Tszy-
Tsay (1950 ~ 1955 ). The article contains detailed de-
scription of tests, investigated specimens, devices and
technology used, including investigation of zones adjacent
to seams, artificial cooling, preheating and subsequent

Card 1/2 heating of the specimens. The performed tests proved that
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Methods of Evaluating Steel Resistance to Cold Crack Formation in Welding
the described method can be successfully applied in scien-

tific research organizations in order to gather data for

practical use. There are 6 diagrams, 5 graphs, 1 table;
2 gsets of photos and 2 Soviet references.

ASSOCIATION: MVTU imeni Baumana (MVTU imeni Bauman)

1. Welded joints--Fracture 2. Welded Joints~-Test results
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AUTHORS: Prokhorcwv, N.N., Doctor of Technical Sciences, Professor
and Walkarev, E.L., Gospodarevskiy, V.I., Engineers
TITLE: Investigasion of the Kinetics of Decompcsition of

(Issledovaniye

Austenits in Steels During Welding
pri svarke)

kinetiki raspada austenita v stalyakh

PERIODICAL: Mstailcvedeniye i Termicheskaya Obrabotka Metallov,
M N- %, pp 1% - 16 (USSR)

ROold cracks” during weldling form in the process c¢f
decompasiilon of sustenite. The kinetics cf decomposition
of sustsnits are determired to g considerable extens by
the resistancs cf the =teel to the formation of cold
rrazks. Cottrell (Refs 1, 2) as well as the authcrs of
his pagper investigated the relation between the tempera-
ture of completion of the decompcsition of austenite
(measursd Ailatometrically) and the resistance of the
cracks during welding.

ABSTRACT:

steels to the formation of cold
Critical temperatures were estabiished at which %he
decomposition of the aushenite is completed
which the %endency of the steels to crack

In this paper, %he kinetics
iecompcsiticn of austenite was investiga®ed
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S0V/129-59-3-3/16
Investigation of the Kinetics of Decomposition of Austenite 1in
Steels During Weiding

magnetometrically of welded specimens on a specially
designed instrument, the principle of operation of which
is based on recording of the changes in the magnetic
prcperties of the steel during FeY - FeOL transformation

in the process of cooling after welding. In the thermally
influenced zone of the basic metal the material changes
into the austenitic state and becomes non-magnetic.
During decomposition of the austenite the welded joints
assume a magnetic conductivity. Recording of the changes
in the magnetic conductivity of the welded joint together
with changes in the temperature in the zone around the
joint at the fusion line permits investigating the
kinetics cf decomposition of the austenite during welding.
A sketzh of the instrument is shown in Figure 1, p 14, It
consists of a T\-shaped core which carries two coils;
one cf these generates a DC flux in the core; the other
measures the magnetic flux of the core. During operation
the magnetic circuit is ciosed with the welded specimen,
Card2/4 which consists of two plates, 10 x 50 x 100 mmj these

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120016-0"
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Investigation of the Kinetics of Decomposition of Austenite 1

Steels During Welding

are cpen—circuited prior to
the spezimen after welding

welding.
the magnetic circuit is

During cooling of

gradually closed by the welded joint as the austenite ’

decompcses.

Re-~establishment of the magpetic conductivity
in the welded joint of the specimen leads to an increase

ir the magnetic fiux of the core.

The resulting changes

of the magnetic flux induces an e.m.f. in the metering
~cil. which is =ither measured by a galvanometer or

reacrded nscillographically
The ¢

ture of the specimen.

simultaneously with the tempera-
hemical compositions of the

steals frem which the test specimens were made are entered

in a table, p 15.

In one series of egperiment , the speed

of cooling of the specimens grom 500 “C was 5 C/sec;

in arother, it was 20 tc 25

C/sec. In Figure 4, the

temperatures of austenite decomposition during welding are

garphed for various steels.

In Figure 5, the dependence

is graphed of the resistance of steels against the formstion B

cf rold cracks during welding on the temperature of

completicn of the autenite decomposition (Curve 4) and on ‘
Card3/4 the maximum intensity of the austenite decomposition (Curve B)
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S0V/129-59-3-3/16
Investigation of the Kinetics of Decomposition of Austenite in
Steels During Welding

The described method of study of the kinetics of
decompositiocn of the austenite during welding enables
approximate evaluation of the resistance of steels

to forming cold cracks as a result of various regimes of
welding.

There are 5 figures, 1 table and 3 references, 2 of which
are English and 1 Soviet.

ASSOCIATION: MVIU imeni Bauman

Card 4/4
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SOV/135-59-8-4/24
AUTHORS: fgggkng;gziwggﬁp,”Doctor of Technical Sciences; ilaka-
B rov, BE.L., Engineer, and Yakushin, B.F.; Engineer

TITLE: Strength of Siueel in the Process of fustenite Trans-
formation During VWelding

PERIODICAL: Svarochnoye proizvodstvo, 1959, Nr 8, pp 1215 (USSR}

ABSTRACT: Metallographic examinations of the cold cracks in the
zone thermic effect in joints of low-alloy steels
show, that the cracks are brittle and are mostly found
at the periphery of the initial authenite cores. Fig-
ure 1 shows a microphoto of a typical crack in the
zone near a welding seam of low-alloy steel. It can
be seen that the crack goes along the edge of the
cores and only in some cases cuts through the core.
Figure 2 shows a cold crack of zhort length, which was
found in the zone of thermic influence on a sample of
low-alloy steel, which had been tested in regard to
its tendency to form cracks. This microphoto clearly
shows the inter-crystalline character of the cold

Card 1/5 cracks. An analysis of the damages in the formation

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120016-0"



of cold cracks thus permits the assumpiion; that cold
cracks are formed on the edges of the cores. In the
literature this assumption is confirmed. Consequent-
ly a kinetic analysis of the mechanical qualities in
the disintegration process of the austenite, taking
in regard certain conditions causing the inter-crystal-
line destruction of the steels, must be the basis for
an estimation of the tendency of steels to form cold
cracks, If the timing conditions are neglected in the
tests, the character of the destruction is changed,;
i,e. the inter-crystalline destruction is replaced by
the inner-crystalline one. The results obtained in
such tests cannot be used to estimate the tendency
of the steels to form cold cracks during the welding,
There is no agreement between the mechanical character-
istics of the steel under the conditions in the zone
of thermic influence of the welding seam and the ten-
dency of these steels to form cold cracks during the
welding. In tests with constant loads,; hcwever, a

Card 2/5 certain agreement between these characteristics was
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Strength of Steel in the Process of Austenite Transformetion During

Welding

Card 3/5

obtained., In these teats the stcel decayed because

of brittleness, which was partly inter-crystalline and
partly inner-crystalline, under loads which were con-
siderably below the breaking strength, Thsa destruc-
tion of the steel in this case was similar to that,
which was observed as a cause of the formation of cold
cracks in the zone of the thermal influence of the
welding. The study which is here presented gives ths
results of mechanical tests of steels,; which were
heat-treated in the welding cycle under different
speeds of deformation. For the tests a machine was
constructed which differs from the common types by
that its motion speed for the moveable arms was chang-
ed in the limits of 22 - 0.,00015 mm/s. The machins
consists of the following main parts: the system tc
heat the sample in the given time by exposing it teo

an electric current; the mechanical gear; and the
mechanism to register the strength and the elongation
of the part during the destruction. The scheme of

the machine is given in figure 3. In the following

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120016-0"
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Strength of Steel in the Process of Austeni
Welding

part the machine is described in detail. The diagram
"force~deformation" is written on a sheet of paper
which is fixed on a drum. The methods of the exa-
minations were developed in the welding laboratory of
the MVTU and are perfected in this study. The testis
were carried out with flats of 3x15x135 mm with &
circular turned hole in the center. The tests were
carried out for three thermic cycles, which are
characterized by a heating up to 1300 C in 8010 seC,
and a medium cooling speed of 5, 20, and 200°C sec

at 500°C, The deformation strength was determined by
the bending power of the dynamometric spring. After
the destruction the durability limits and the “CTr0Ss
contraction were determined. The thermic welding cyc~
le in testing the formation of cracks was selected
similarly to that in the tests of the mechanical
characteristics, As the data show that the durabili-
ty changes under retarded destruction just as the
resistability of steels against the formaticn of cold
Card 4/5 cracks in the welding. Analyzing the inter-crystalline

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120016-0"
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Strength of Steel in the Process cf Austenite Tr

‘Welding
destructions of the metal it must by all means be con-
sidered that it is causecd by certain conditions of
temperature and time of the load and the structure of
the metai. The resistability to deformations on the
edges of the cores changes with the alterations in the
toughness of the inter-crystalline layers and in the
deformation speed. In the deformation process of the
austenite the inter-crystalline layers are also tough,
but the tenacity rises considerably. The mechanica:
characteristics of steel, which is treated in a thermic
welding cycle, can be used for a relative estimation
of the strength of the basic metal to resist the form-
ation of cracks in welding. There are 4 vhotographs,
4 graphs, 2 diagrams and 12 references, 7 of which are
Soviet and 5 English,

ASSOCIATION: MVIU im. Bawmena (Moscow Higher Technical Schcol im. Beuman)
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ATTHO3S: Prokhorov, H. K., Makarov, 5. L., GospodaTeTsiiy, 7. I.

e

TITLE: Methods of Physical Examination (Fizicheskiye metody issle-
dovaniya). The Investigation of the Decomposition Kinetics of
Austenite in Steels Under the Conditions of a Theraal Welding
Cycle (Issliedovaniye kinetiki raspada austenita v stalyakh
v usloviyakh termicheskogo tsikla svarki)

BERIODICAL: Zzavodskaya Laboratoriya, 1959, Vol 25, HNr 2, pP 164 - 166 (USSR)

ABSTRACT: The decomposition kinetics of austenite determine the
character of the mechanical property changes in steel (2.5,

the increase of internal structural tensions and the factors
influencing the cold-ghortness). The investigations described
in the present paper were carried out by means of 2 newliy
designed photomechanical gpecial dilatometer. The apparatus
works on the principle of determining the tesat distortions
by measurements of photoresistors ( of the FS-K2 type). The
thermal processing of the dilatometric samples is done by
passing through electric current. The dilatometer concists
of a mechanical distortion meter, an optical system and

card 1/3 the photoresistor with an electron amplificr (Fig 1).
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wethods of FPhysical Examination. The Investigation of the 50*1/32-2;-2—21/7:
Under the Conlitions of 2

Decomposition Kinetics of sustenite in Steels
Thermal Welding Cycle

53100 mm) can be quickly heated to a high

The sample (EY
powerful currant. It is
rag

temperature by passing through 2

protected from oxidation by being slaced in =n inert-ga
circuit. The temperature 1is measured by thermonlements, and
the cooling velocities are recorded on an oscillograph 1
at 5000, approximately 200 per seccond, and 2) at »000 and
npproximately 50 per gecond. 19 types cf nteel were tectcd
(Table), the gamples were heated up to 12000, ~nd tne sooling
was done by one of the two cycles merntioned above. &
tation of the thermal cycles and dilatometric curves of the
40Knh steel ig contained in the paper (Fig 2). In the tacots
gith an electrode (vith a UONIT 13/4%5 cover) onm weakly alloyed
wire, the steel welding vas carried out in accordance with

the tnermic cycles of the dilatometric investigations. The
jinventigation results (Fig 4) prove that under the welding
conditions deacribed, with auctenite dcconmponition und
temperatures below 3009, gteels show & marked redugtion of
the resistance to cracking due to low temperatures. There

Card 2/3 are 4 figures and 1 table.

raasprenerhi-
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Phernal Welding Cycle

ASSOCTIATION: Moskovskoye vyssheye tekhnicheskoye uchilishche im. Baumana

(Advanced School of Techiiology im., Baumad)
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AUTHORS: Bochvar, A, A,, Academician, AS USSR, Rykalin, N, N., Corresponding
Member of AS USSR, Prokhorov. N, N,, Professor, Dootor of Technical

Sciences, Novikov, I, T,, Candidate of Technical Sclences, Movchan,
BE. A,, Candidate of Technical Sciences

TITLE: On the Problem of "Hot" (Crystallization)‘(‘(}racks '1}4 )(

PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 10, pp. 3-4

TEXT: Information is given on results of investigations made by various
-authors on the technological strength of metal against hot crack formation, The
following basiz points in the problem of crystallization cracks are stated:
1. In analyzing the technological streagth, two main peculiarities of the
conditions in wnich this strength manifests itself during welding and casting
processes must be taken into account: a) the technological strength appears
during the cooling of the work when phase transformations in the metal and
structural changes take place, b) the technologlecal strength manifests itself
under conditions of mutually equilibrated stresses, 1. e. when stresses in the
zones of local changes in the specific volume of the cooling-metal are balanced
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by stresses arising. in thé adjacent zones., 2. Crystallization eracks arise in

the crystallizetion range of the metal and may develop in the solid state during
coolirg, A sherply pronounced drop of ductility of the alloys, named the tempera-
ture range of brittleness, 1s observed in the torfective" crystallizatlion range.

The basic mechunism of plastic deformation in the 1iquid-solid state consists

in the mutual displacement of crystallites. The upper 1imit of the "effective" »)(/
crystallization range is the temperature of interlacing and coalescence of the :
dendrites; 1ts lower 1imit 1s the temperature range of brittleness., When

passing through this range, the deformation mechanism changes abruptly and

plastic deformation of the crystallites develops intensively together with
intercrystallite displacement. 3. The theory of the technolegical strength in
welding and casting mst be based on the comparison of processes of deformation

and changes in ductility. The notion that the alloys are not ductile in solid-
1liquid state is not correct. The alloy being in solid-1iquid state has, within

the temperature range of brittleness, a duetility which 1is characterized by

small values of relative elongation. It was experimentally established that

the relative elongation of the alloy in the "effective" crystallization range

was commensurable with the deformation in this zone. It 1s precisely the

duotility of elloys in solid-1iquid state that ensures the technological strength

_Card 2/3
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in welding ard casting, and data on the ductility of the alloys in this state

permit the evaluation of their technological strength. 4, The technological
strength reserve in casting or welding depends on the correlation between the
temperature range of brittleness, ductility in this range, and the intensity of
elastic-plastic deformation inecreasing with dropping temperature. A1l these b)x:
three values must be considered when evaluating the strength reserve,

5. Changes in erack sensitivity can be determined by one of the characteristics

if the two others remain constant, 6. Cracks in casting may be filled up by

hydrostatic pressure and capillary forces, 7. Pactors determining the tempera-
ture range of brittleness ductility and the deformation rate are enumerated.

o . 2 |
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AUTHORS ¢ Rochvar, A. A., Rykalin, N. N., Prokhorov, N. N.,
Novikov, I. I., Movchan, V. A. -
TITLE: On the problem of hot (crystallization) cracks

during casting and welding
PERIODICAL: Liteynoye preizvodstve, no 10, 1960, 47

TEXT Based on the mass of experimental material which has
been azcumulated hitherto, the authors present some generalized
survey on the problem of hot cracks originating during casting and
welding. They point oult thatb, when the technological strength is JK
analyzed, two peculiarities have to be taken into account: a) the
technological strength develops during the cooling process, b) the
technologizal strength develops under conditions of mutually bal-
anced stresses. They deny the possibilities of experimentally de-
termining the elastic and plastic deformation of the metal during
welding or casting by measuring the component being cast or welded.
Then the authols emphasize that hot cracks originate during the
Card 1/4
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metal crystallization interval and can develop during the metal
cooling in the solid state. In the nsffective® crystallization
jnterval a sharp dip of the alloy plasticity can be observed, which
the authors call temperature interval of brittleness. The upper
boundary of the "effective" crystallization interval is the tem-
persture at which dendrites interlace and intergrow in the crystal-
1ins skeleton. The lower boundary of the "effective” crystalliza-
tion interval is the temperature of the actual solidus. A% this
point the mechanism of metal deformation changes abruptly: the
plastisz deformation of the crystallites themselves intensively
develops together with intercrystalline displacements. The authors
point out that the idea of alloys in the solid-liquid state not
possessing plasticity is unfounded. This would lead to the conclu-
sion that hot cracks are inevitable during welding and casting,
whick is rct the case. Next the authors state that the technologi-
cal stength reserve of castings and welds depend on the interrela-
tion of trree characteristic fsatures: temperature interval of
brittieness, plasticity in this interval and the intensity of

Card z/4
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growth of elastic~plastic deformation as far as the temperature
desreases, i. e. the deformation rate. It is maintained that the
technological strength reserve can be quantitatively rated neither
by the magnitude of the temperature interval of brittleness,; nor
by the magnitude of relative elongation in this interval, nor by -
the deformation rate, each taken separately. Thus the direction of
wariation of hot-shortness can in the first approximation only be
determined by the variation of one of the three above-mentioned
factors if the two others remain unchanged. Cracks originating in
castings can be filled with molten metal under the effect of hydro-
shatic pressure and capillary forces. The magnitude of the tempera-
turs interval of brittleness is determined by the chemical composi-
tion of the alloy, the conhbent of additives located along the grain
boundaries, dendritic liquation, dimensions and shape of crystal-
1lites, rate of cooling and deformation. The plasticity of the al-
loy in he"effective" crystallization jnterval is determined by

+he folliowing factors: ratio of solid to liquid phase volume, di-
mensions and shape of crystallites and kind of distribution of the
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liquid phase, chemical and structural micro-nonhomogeneity, rate
of daformation. The rate of deformation is determined by the ther-
mal soefficient of linear contraction, the rigidity of the welding
join% or yielding of the linsar shape, kind of temperature dis-
tribution determining the degree of deformation concentration and
also by the deformation of the parts being cast or welded. Length
ard width of cracks cannot serve as measure

metsl against the formation of hot cracks. The authors conclude

by stating that the difference between the minimum relative elon-
gation in the neffective™ crystallization interval and the magni-
fude of free temperature deformation (linear shrinkage) at the
temperature of this minimum can be used as quantitative character-
he resistance of metal %o the origination of hot cracks.

iskic of &
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TSKEVICH, Vadim riyevich, kand. . » "
Mtﬁl'* DM‘&TSEVICH,’V.P., dots., kand. tekhn. nsuk, nanclnvymz;ed 3

PROB’XOROV M.N., prof., doktor tekhn, nauk, retsenzent; KAZAROV,

¥5.8., red.; KOROVENKO, Yu.N., tekbn, red.

[Welding in shipbuilding] Svarka v eudostzgenili;sl Leningrad, Gos.
soiuznoe 1zd-vo audqatroit. promyshl., 1961, & p.(MIRA 14:70)

1, Kafedra "Svarka sudovykh konstruktaiy" Leningradskogo korable~
s’;roitel'nogo instituta (for Bel'chuk, Matekevich).
(Shipbuilding)  (Welding)
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AUTHORS:: . ' L, Professor, Doctor of Technical Sciences, Mastiryukova,
A."8., Candidate of Technical Scierices
TITLE: Caleculation of the Crystallization Scheme of a Weld Joint

PERICDICAL: Svarochnoye proizvodstvo, 1961, No. 2, pp. 4-8

TEXT: The technological and operational sirength of welds depend on their
erystallization schems, i. e. on the orientation of columnar crystal boundaries In
respect to the weld axis and i .eir shape., There are different opiniens in litera-
ture on the nature of crystaliizatlon of weld joints, M, V. Shameanin (Ref. 3) and
G, L. Petrov (Ref. 4) consider that the rate of crystal growth increases wiaen thne
growing crystals approach the center of the weld Jjoint. In the case of directed
crystallization the process takes place under conditions of orthogonality of
colunmar arystallite axes in respect to the isothermal surfaces of solidification.
Thus the theoretical analysis of the crys+tallization system will be based on
concepts on the nature of a temperature field during welding process. For this
purpose N. N. Rykalin's theory on heat propagation in welding process can be used
(Ref. 5). The authors studied the problem whether *he crystallite axes were

Card 1/6
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Calculation of the Crystallization Scheme of a Weld Joint

actually orthogonal to the isothermal surfaces of sclidification and investigated

a number of weld joinis prcduced under different conditions (Fig. 1), They

developed equations to calculate the crystaliization schems of weid jeints, the

angle formed between the tangent of the crystallite axis and the direction of
displacing the heat source, and the crystallization rate., It was found that the ~—
disposition of crystaliites of the weld joint exerted a subszantial effect on its
deformakility in the temperaiure range of britileness. To estimate the deforma-

bility ¢f weld joints in this temperature range data ars needsd on the crystzllite

size, shape and orientation. The size and orisntaticn of crystallites depend on
the compostior of the alloy, the crystallization rate and_the shape of the isc-
thermzl surface of crystallization, Caleculations of the 5 angle showad th i,
the inclination of crystallite axes when changing welding conditicrns, vary only in
areas which are remote from *the seam axis and the fusion zons, remaining ccnstant
in the indicated area; 2. at a given value of linear erergy, values of the 6
angle increase with a higher welding speed, ([, e. the crystallites are mainly
oriented along the axzis Y, 3. At a given welding speed the 1ncrease in llinear
energy causes higher values of % and result in a reduced ductility of the weld
Joint in transverse direction., PFigure 10, illustrating the dependence cf the

4 0 O

3
at
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Calculation of the Crystallization Scheme of a Weld Joint

crys:zallization rate on k proves that 1, mean values of the solidificazicon rate
of w2ld Joints increase with a decrease of the parameter k, 1. e, when appreacning
the center of the weld joint; +%the solidification rate attains 1n the center of
the seum, values equalling those of the walding speeds. 2. at a given value of
the energy the solidification rate of ihe weld joint increases with a higher
welding speed; but only in the center of the weld joint (k=0 t0.3). In this
zone processes of non-uniform crystallization are actually developing, prcmoting
the appearance of a disoriented structure. 3. at a given welding speed the
decrease of energy causes the equalizatlon of solidification’rave values over the
seciion of the weld joint, The authors conclude that the shape and dispcsiticn of
the crystallites are determined by %wo opposite tendencies, The one, determining
the orthogonality of crystallites in respect to the isothermal surfaces of solidi-
fication, depends on the welding conditlons and the shape of the welded work, The
other, determining the rectilinearity of crystallites and disturbing the conditionsa
of orthogonality, depends on the conditions preserving a minimum of free surface
energy of crystallites. This tendency depends mainly on the nature of crystallife
bonds, i. e, on the metal property. Assuming that the vector of the crystalliza-
tion rate was directed perpendicular to the isctherm of solidificatlon, it was

Card 3/6
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Cailculation of the Crystallization Scheme of a Weld -Join

possible to calculate the shape of crystallite axes and the scheme and rate of
crystallization depending on welding conditions, by taking into account thermo-

physical properties of the materials welded, Further experiments are needed to

determine to what extent the second tendercy affects the crystallite shape, Based V/
on cor.cepts on the incontinuity of the deformation fisld in the brittle temperature
range the correlation of the crystallization scheme and the ductility of weld
joint:: in this range 1s sncwn, This establishes one of the connecticns beiween

the welding conditions and the technological strength of welds Joint in crystalliz-
ation process,

—
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Figure 1
Structure of the surface of a

weld: a - on 18-8/grade 37 S D ’ ' G S R
austenitic steel, x 100; b - E ] B i

on 871-14 (VT-14) titanium NG <% 3 ‘
alloy % 30; ¢ - on AMrM(AvgH) % sk s 3 WAL 0 Sl i -
“aluminum 21loy x 50. PSR TR i R T i I P ;

Figure 1:
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AUTHORS: Prokhorov, N.N. and Makarov, B.L.
’—_’_.__————-——‘_—_—'_~‘
TITLE: Methods of determining and controlling the resistance of steels

to cold cracking during welding
|
PERIODICAL: Avtomaticheskaya svarka,fno. 11, 1961, 3-13

TEXT: A detailed description of a new cold cracking test method is given,
and the hypothesis of steel strength on which the method is based, is discus-
sed. The principle of the method consists in the application of an external
force, produced by a weight, during the time when austenitic transformation
occurs in the welded specimen. The method, suggested by N.N. Prokhorov, was
verified in experiments with various steel grades and electrode materials in
manual and automatic welding. It is stated that existing tests for the tech-
nological strength of steel in welding do not always properly reflect the
strength under actual welding conditions, and reference is made in this con-
nection to several foreign and Soviet tests including those conducted by K.G. v
Nikolayev and B,A. Gololobov (Ref. 43 "Svarochnoye proizvodstvo", No. 9,
1956). The theory underlying the new method provides for a subdivision of
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the stresses in the welded metal into active (in the weld and the affected
zone) and reactive (in base metal beyond the affected zone) stresses, and the
applied external load imitates the "reactive" effect. The shape of specimens
may be different - T, butt joint, etc. A T-specimen and the suggested test
machine design are j1lustrated (Fig. 1 and 2). The test consists in loading
a series of specimens with weights of different sizes. Load is gradually ap-
plied 2-30 minutes after welding, for a period of 0.5-1 minute, and is held
for at least 20 hours. The time of complete rupture of the specimens is fix-
ed, and specimens left solid are jnvestigated for cracks. The test results
are presented in graphs showing the destructive stresses and destruction
time. The quantitative cracking resistance index is the minimum tensile
stress that causes rupture or cracks. Cracks are revealed by etching with a
weak solution of nitric acid poured on the metal. The minimum possible load-
ing time is copditioned by the cooling of the affected zone,down to 400-350°Q
i.a, the start of austenitic transformation. The specimens have %o be large
enough to allow internal stresses, depending on the properties of the weld
and the base metal, to form. The article includes details of test techniques

A "
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specimen dimensions, the composition of some of the tested steel grades, and
graphs illustrating the test results. The effect of various technological

means of raising the crack resistance was investigated, i.e. preheating,

roasting of elactrodes and fluxes, forging, selecting the composition of

weld metal, ctc. Forging is stated to be a very effective means of combat-

ting cracking in the affected zone, which is apparently due %o stress relief

in the specimens. There are 6 figures, 3 tables and 9 references: 6 Soviet

and 3 non-Soviet-bloc references. The three references to English-language
publications read as follows: C.L.M. Cottrell, H.D. Jackson, I.G. Whitmen,
Control of Cracking in Arc Welding High Tensile Structural Steels, "Welding
Journal®”, No. 4, 1952; S.L. Hoyt, C.E. Sims, H.M. Banta, Metallurgical Fac- /
tors of Underbead Cracking, "Welding Journal", No. 9, 1945; C.B. Voldrich, >/
Cold Cracking in the Affected Zone, "Welding Journal®, No. 3, 1947.

ASSOCIATION: MVTﬁ im. Baumana (MVTU im.Bauman)

SUBMITTED: June 19, 1961
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AUTHOR: Prokhorov, N. N., Professor, Doctor of Technical Sclences

TITLE: Technological strength of metals during the erystallization process
in welding

PERIODICAL: Svarochnoye proizvodstvo, mno. 4, 1962, L-5

TEXT: The author explains the theory of the technological strength of
metals during crystallization in welding. Methods are given for the quantitative
estimation of technological, metallurgical and structural factors, which pre-
determine the conditions of technological strength, The theoretical explanatlons
are illustrated by 2 series of graphs and & diagram of the thermo~-mechanical

state of metals. The author concludes that conditions of the appearance of
technological strength are in principle different from those when the parts are
subjected to stress load from external forces. If this fact is not taken into
accouni serious errors can arise, such as measuring of internal stresses by

simple tensometry and neglecting thermokinetic phenomenéa when evaluating the
properties of metals which had been subjected to phase changes. The technological
strength of parts during welding and casting can only be evaluated by & comparison
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of the extremal deformation rate, the rate of free shrinkage of the alloy, and tte
rate of deformations caused by changes in shape of the part during welding and
casting. The difference of the extremal deformation rate and the rate of free

shrinkage can in the first approximation be
The extrema

logical strength of the alloy.

considered as an index of the techno-
1 or permissible deformation rate in

the first approximation. {s determined by the relationship of the minimum
ductility of the metal in the brittle temperature range and the magnitude of this

range.

thermodynamically determined from the const

The temperature range of brittleness can in the first approximation be
itutional diagram. Tha accurate

determination of this range cen te obtained by the experimental evaluation of
kineties of changes in the mechanical properties of the alloys during melting and

crystallization.

composition of the alloy, the thermal cycle,

heterogeneity;

tne crystallization sequence of the weld joint or the casting.

The value of the brittle temperature range depends on the
affecting the degree of chemical
and also, to some extent, on the temperature field determining

All the alloys

suffer during melting or erystallization a dip of ductility in the zone of inter-

erystalline failure.

The established dependence of ductility on temperature of

erystallizing or melting alloys is universal and can be applied to any metal

system.
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composition, affecting the size and shape of crystallites; of the thermal cycle,
affecting the structure and deformation rate; and of the nature of the tempera-
ture fleld affecting the degree of deformation concentration during welding., The
relative quantitative value of the technological strength index can be experi-
mentally determined only on the basis of determining the critical value of the
deformation rate of the specimen in the machine. At a given thermal cycle this
value 1s proportional to the displacement speed of the machine clamps. The
effect of the thermal welding cycle on the technological strength index of
different alloys can be established by determining the critical deformation rate
values during alternating welding conditions. The effect of the weld shape on
+he deformation speed of changes in the shape can be determined by welding the
given joint using various alloys with different technological strength factors,
The lower this factor, when cracks arise, the lower is the deformation rate of
changes in shape, depending on the given weld joint type, i1.e. in case of the
given weld Joint the arising of cracks is meost probable. The practical solution.
of the problem of the technological strength can be solved by selecting the
composition of alloys, conditions and sequence of welding and by developing
efficient types of weld Joints. The aforementioned measures and the selection
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of methods to raise the technological strength, should be dictated by their
economical efficiency, There are 6 figures and 2 Soviet-bloc references.

ASSOCIATION: MVTU imeni Bauman
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AUTHOR: Prokhorov, N.N.

TITIE: Technological strength of metals in the crystallization process
during casting

PERIODICAL: Liteynoye proizvodstvo, no. 4, 1962, 24 - 27

TEXT: The author points out that the technological strength of metals 1is
not impaired if its deformability over the whole cooling period of the casting
remzins higher than the corresponding values of originating deformations. He em-
phasizes the difference between the service strength and technological strength
of metals and states that the first characteristic determining the conditions of
technological strength is the interequilibrium of the stress field. The second
essential difference of the conditions of technological strength consists in that,
in this case, the metal is in a process of phase and structural transformations,
while under service conditions it is in a stable or metastable state. The author
presents a dlagram illustrating the theory of technological strength based on a
comparison of three parameters which are determined by the kinetics of changes of
the deformability of crystallizing alloys and by the process of deformation de-

cerd 1/2
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veloprent. The author derives a number of formulae to calculate the inner defor-
mation, magnitude of technological strength reserve, etc., and presents a diagram
of the dependence of the deformation rate on the atructural technological factors
and the alloy composition. He describes tests carried out with V-shaped rods-to
determine at which deformation rates cracks are originating in the given alloy.
To improve the methods of testing the technological strength of metals during
casting, a method and machine design are suggested, where value af (deformation
rate depending-on the deformation of the workpiece) is changed compulsorily by ‘an
electric motor using a mechanical drive. A schematic and description of the
testing machine is given. The index of the tendency of an alloy to form cracks
during the crystallization process can be determined by the values of the defor-
mation rate at which cracks are bedinning to originate. The experimental test
results of the machine showed that it is possible by the suggested method to de-
termine the index of technological strength of any alloy. In his conclusions the
author points out that the theory of technological strength of metals in the crys~
tallization process during casting has quite a lot in common with the theory of . 5(
strength during welding, which to a considerable extent also predetermines the
community of methods to evaluate the technological methods in these processes.
There ere 8 figures.
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Prokhorov, N.N

The plasticity of crystallizing metals
PERTODICAL: Liteynoye proizvodstvo, no. 4, 1962, 27 - 30

TEXT: To determine the nature of the change of plasticity of metals during
the crystallization or melting process, the author presents the following temper-

ature function: 1
P = P°+ (T "Ll)n (Ul —T)m N

where P - metal plasticity during the crystalllization or melting process; U and
L; - temperature corresponding to the upper and lower limits of the temperature
range of brittleness; Po = constant, depending on the size and shape of crystal-
1ites and also on the deformatlon rate; n and m - empiriecal constants depending
on the rate of metal crystallization or melting at various temperatures. As an
example, the author presents in a graph the plasticity characteristics of Al-al-
loys with silicon during the crystalllization process, which he obtained together
with M.P. Bochay. For an analytical determination of the plasticity of alloys in

; _Card 1/3
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the temperature range of brittleness, the author describes the deformation mech-
anism of two-phase solid-liquid metals and states that the plasticity of solid-
liquid metals in the first approximation can be evaluated by the free displace-
ment of crystallites up to their contact in individual points, i.e., up to their
blocking up. Moreover, it is shown that the metal. plasticity can be evaluated by
the plane-parallel and rotating displacements of crystallites under the given
conditions. The author derives a number of formulae determining the angle of
fres rotation of the crystallite, the relation between the areas of the liquid
and the solid phases and the dependence of the angle on various parameters. He
states that the predominant development of cerystallites in one or the other di-
rection mostly affects the plasticity of metals which have an almost equiaxial
structure. Based on his investigations of the various factors affecting the
plasticity of crystallizing metals, the author concludes that an analysis of the
metal properties in the processes of crystallization and melting is only possible,
if the sharp difference between the mechanical properties of liquids and crystal-
lites are taken into account, as well as the different nature of changes of these
properties depending on the temperature. Moreover, the nature of changes of the
metal plasticity during the erystallization process 15 determined by the kinetics
of crystallization and by the size and shape of the originating crystallites.

| Card 2/3 -~
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The conception of an intermittent (discrete) deformation mechanism of solid-lig-
uid metals, by which the crystallites are displaced in relation to each other on
account of a circulation of the liquid phase, makes 1t possible in the first ap-
proximation to evaluate the reduction in plasticity with the decrease of the
liquid phase volume, and to evaluate the effect of the grain size and the crys-

tallite shape on the plasticityd crystallizing or melting metals. There are 9
-figures.
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AUTHORS: <Proxporov, H.i., Professor, Doctor of Qechnical Seiences,
Mastryukova, A, 8., candidate of Technical Sciences

TITLE: Calculating the scheme of weld metal crystallization in butt
welding of plates

PERIODICAL: Svarochnoye préizvodstvo, no. 6, 1962, 2-3

TEXT: To establish the relationship between hot crack formation and the
nature of the weld setal cpystal?ization scheme in butt welding of plates, a
aetned was develoged of calaulaiing wie erystallizaticn scheme and the solidifi-
cation rate of tha waid metal, The s3llowing PhaIl4 @nant TS were obtained for y
the crystallite ar.s. 3Dt ingle ; . Tormed by tne rangent o the crystal axis u/r/
and the seam axis aac tae aolidification rate, for the case when the plate was

heated with a }:nean Lource moving at any speed:

-

w2, i

L ot 1k = Y (11)
Y., vey !
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There are U figures.
ASSOCIATION: MVTU .meni Bavman '
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AUTHORS: ?’&hﬂ,__}l_‘.y_-,__&octor of Technical Sciences, Professor,
“—Gavrilyuk, V.S3., Ingeqnew; and Yakushin, B.F., Liuy¢yrenr
- TITLE: Universsl testing mchine §17T ﬂ~i-l;(L’1'P-1-4) for determining the
resictance of welds to hot cracking :
SOWRCL: Hoscow. Vvaoshove tekhnicheskoye uchilishche. EI‘rudy] no-' 106, 1962.

114-122. Svarke tsvetn”kl‘ - gplavov i nekotorykh logirovannykh staley

TEXT The main draw-back of testinrs machines in use at present js the dis-
croponcy between the conditions under which the deposited metal golidifies during
gorvice and those during testing. The oxcollent performances claimed for this ‘
machine permit the obtaining of welding conditions comparable with practical ones. 4
Tho machine consists of the following essentiel elementss 1. a device for gtress~
ing the sample; 2. a welding dovice; 3. devices for recording the testing con-
ditions. A comparison of the dntn obtained by this method (called MBTY (MvTU))
with those obtained by tosting garplos wolded under jndustrial conditions showed a

gavisfactory agreement and the nuthors therefore recommend the use of this machine
in all industrial and scientific lsboratories. There are 7 figures.
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AUTHOR ¢ Prokhcrov, U.N., Doctor of Technical Sciences, Professor, and
‘Bochay, W.P., Cand. Techn. Sciences
TITLE: Determination of the intercrystalline gtrength of alloys during
gsolidification :
SOURGE $ Moscow. Vyssheye toldinicheskoye uchilishche. {Trudy ‘no. 106, 1962.
123-128. Svarka tsvetnykh splavov 1 nekotorykh legirovannykh staley
TEXTs In order to avoid hot-cracking it is necessary to have & r.sound
knowledge of the chemical composition as well as of the processeés taklng place Y
in tho weld. In the presont work the variation in strength ard plasticity of —

Al-Cu alloys during solidification was investigated and conclusi?ns were dr.a.wn
as to their resistance to hot-cracking during welding. Alloys with e low
plasticity in the zone of hot brittleness also display the jowest resistance to
.hot-cracking. There are 5 figures and 2 tables.
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| AUTHOR:. Prokhorcv, N. H. (Doctor. of tecunical
didiite ot i tanncs ) :

“SOUFCE:™ Avtomaticheskaya swie.i-ke’.i,’ no. 8;, : 1965 ,:: 15-21

‘| TOPIC TAGS:- primary strueture, weld metal, constitutionel superccoling, metal
atrvcture; crystailization rate, temperature gradient, phase interfece, coluvxmer
structure, dendri:iie structure, crystallite, weld center
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ACC NRi AT6030946 (M) SOURCE CODE: UR/0000/66/000/000/0227 /0242

AUTHORS: Makarov, E. L. (Candidate of technical soiences)j Subbotin, Yu. V- (Engineer)
Prokhorov, N, N. {Dootor of technical soiences)

ORG: none

PITLE: Means for increasing the resistance of steels to the formation of cold cracks/
during welding | /

SOURCE: Moscow. Vyssheye tekhnicheskoye uchilishche. Prochnoat' svarnykh konstruktsiy
(Strength of welded sturctures). Moscow, Izd-vo Mashinostroyeniye, 1966, 227-242

TOPIC TAGS: weld effect, weld evaluation, metal welding, welding equipment, welding
technology, metal bonding

ABSTRACT: An onalysis was made and an experimental study was conducted to determine
means for increasing the resistance of steels to the formation of cold cracks during
welding, Basically, nine methods are identified: 1) the rational elloying of basioc
and built-up metel; 2) the selection of weld materials of a defined content with
minimal hydrogen content; 3) the selection ot the optimal technology and welding
conditions; 4) the processing of the basic metal before welding oo as to obtain a .
fevorable base shiructure; 5) the elimination of the effoct of stress concentrators by
+| varying the surface layer properties of the metal; 6) control of the welding thermal
cycle; 7) thermomechanical treatment of the weld joint during cooling in the welding

6/:!.5/2000 CIA-RDP86-00513R001343120016-0
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of the weld joint immediately after welding; 9) mechoni-
jmmediately after welding. The results of several weld
In these tests the strength of the welds was measured
for a variety of conditions, including hand and automatic welding, use of several
types of weld mzterials end base materials, direct versus alternating current welding,
ptc. Other tesis were for the purpose of contrasting the effect of preliminary cold
" | working on steel in the normalized versus the annealed condition. Failed specimens
are shown, a discussion of the various failure mechanisms is presented, and surface
conditions are analyzed with respect %o their effects on orack formation. Further
experimental analyses were performed on commercial steels to determine the effect of
the weld-cooling rate on the.weld bond., Test resulis werg compared with theoretical
studies on the welding thermal cycle. Orig. art. hass 13 figures. ..

. /3 . . .
| sup copE: 11/ SUBM DATE: 11Mar66/ ORIG REF: 007/ OTH REF: 014 e
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process; 8) thermal treatment
cal working at the weld joint
strength tests are presented.
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ABSTRACT: The authors describe the devel-
opment of a unit for combination forming of
cabin doors and heat control panels. The
unit was produced at the Kherson Shipbuild-
ing Plant and is composed of & pressing .
~hember and vecuum chamber (see figure).
The pressing chamber is a welded dome-
shaped cover equipped with an insulated
Jacket. . The “racuum chamber has doors which
are air-tight. A diephragm is placed be- .
tween the pressing and the vacuum chambers. !
This diaphragm does the actual pressing.
The unit is heated by tubular electric
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heaters. The working temper

atures are from 20 to 180°C and arg automatically con- 15

trolled. The following compo ents are used for the products: ¥ PN— (VTU33122-6OLSNKh)

polyethylene resin,. ASTT(6)C

TU33122-60Lo000]
Moand_KnTK-1 If1ass fillers and “PKhV-1fifosm plasticpfiller.

Niluhtuiouni SNy v —

The filled dies are placed inside The chamber which is preheaEéd~€d—EG:§556‘End her-
metically sealed. The vacuum initially is set at 600-650 mm Hg and four atmospheres
are allowed to pass through the pressure feed after 5 to 6 minutes. The vacuum becomes
weaker over 8 perigd of 10 to 15 minutes. The entire process takes 30 to 4O minutes.

After the molding

e e

peration
and the die cnsting mold is
mold and filled with PKhV-1
then placed .in a hydraulic p
lighter than wooden doors an
has: 3 figures.

/!
SUB CODE: 13/ SUBM DATE: None

ig finished, the pressure in the upper chamber is reduced
removed through the door. The ghell is removed from the
filler after which the cover is glued on. The unit is
ress and held for ol hours. Such doors are 2.5 times
d their production saves 12,350 rubles a year. Orig. art.
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